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2 5 0 0 A©|gH-e$> »J , ttriSlff U ^ K©IRJ?# 5 0 0A*^2 5 

ii^y^S/'Jt^ K*»b<^*>S/U*>f K 5 feU<l4^9^-^S/U-9->f ft? 
GsmStifil X 1 0 18 atoms/cm 3 J^Ji©7KD>*fcttBF 2 $:-g-tfZ:i:$:^h-rS 



ffi§E# 2001-3084409 



#2001—204758 



mm t <7>m*$-M ii locos# jh&t* 

aa^ttftffcatM&^jfc'frSXgfc b < W\ ttfiamii#«M<Z)^M^t£^S^tc 
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^-#iso^«i(i5Mt5iin mm?- htim^Ltii 
mm*n%9 z -fe ;i/ ^ r ^ -r > -e# a u & -sp % u < -t ;v v r 

^-r > a u & ^iiT- & y . mmmmm^um & % u < tt^su 

M%&tfc«£7£^3X;gfci:, mm?- Mi&v^^i: LTi^g^fri»£-fe 

$&-mmm<D*nwmmmzMf&'t2>j:niz. mm?- hti^^tbt® 
m&m 1 5 ] mm^&mm^mmmmmmmit 1 x 1 0 16 *^ 1 x 1 0 18 

atoms/cm 3 -e&*;, BtffB^^M^&ffcJiig^te 1 X 1 0 19 cm 3 J^±T^ S Zl 

[»*ai6] mmi&mm^mmmmm (Dammit, ^d>^^«bf 2 T' 

j& L fc&n #«Mtf)*sSafi#ii£ifcJff icmosM h 9 > s> ;* * - zmfc h fcm&. Mto 
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[0 0 0 1] 

#»IJ! Jii£«EElfrfls, 13 <fc a *i « 

4#Kl«BE|fem«(Voltage Detector, JgtffeVDfc^aB) ^JtftJE l/^a V- * (Volt 
age Regulator, J^^VR^^IH)-^^^ y^y? U—Z (Switching Re gu 

lator, J£i^SWR£ MB) & if © A ? - T * - * y b ^#^S^>T^ 7 > ?\ 

n > A 1/ - # & if © T -r n **¥*ffcge<z>$££#& m t z> o 

[0 0 0 2] 
[0 0 0 3] 

07 (a) iZizkt&olZ. PSfi#I«2 0 1, «iL«sJ?n>*aDLfe«tr£ 
$ 2 0 fi c m^f) 3 0 fi c mC^ilCD^lf 1C, N>)ijl/2 0 2, M 
;tl£y >^1X1 0 1:L atoms/cm 2 ^b 1X1 0 13 to ms/cm 2 C9 

&AL1 i oot:-ei o^^©T--;btc«fc y^b^MM^^b, LO 

COS&lC J: tj7-f KflftRIK 2 0 6, #5* tfKJWR^Afr hi fi m<DttmWt& 

zmmLt^ msb^yvx#-zmm?zM®<Dmmmz\&2kis. ?-bm 

0 5, m%.&mmi Onm~l 0 0 nmfflHiM^^tS. 
[0 0 0 4] 

#Cfc, m7 (b) Ic^-r^-Slc, ^f- MIt 'J 3 > 2 3 3 
[0 0 0 5] 

?£lc, EJ7 (c) \zm-*&olz. mosmmz4H&&y V ^y 2 3 3 5:?^^ i: 
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btt;V777>f>tN- 2 19, MTLlZtikm* 1X1 0 1D fre> 1X1 0 lo atom 
s/cn 3 0lSt^t>ftAlfcttI5:ML„ fff8B^ISaS/U3>2 3 3j^& 
raPI££#TN+ 2 0 3, 1 X 1 0 19 atoms/cm 3 ©^T*-f 

ALfcfifefJcS&^-f-So r^lCPMOSM«clC#M H ^^U 3>2 3 3 ^^fcU 
±)VyT^^( 0 4, ^X«BF 2 ^1X1 0 19 atoms/cm 3 ©$i^TM >f> 

^ALfe^i5:MS:^-t<5 0 NM0S««©^- F««fcJfc&#|gg$/y =i> 2 3 3 
%.T$?mSM1&<D>f- Mth^§#^^'Ja>2 3 3 fCt;P+2 0 4 £|ifJB#lC-f 
:*->&A£*l&r£lCj: *JP+#^i/'j3>2 3 2 #^f&£*l£„ 
J£Lt© ck e> fcXSglC «fc »J CMOSjtf #§g $ ti £ „ 
[0 0 0 6] 

mm?- bmm$:um-?z>i&m-tf$>z>i)^ mmMos<Dy-x&z$bu4zsMj&<D 

Is4 is i: i) %{&mm^ * >&A $rff o T & Sg-£&fc V - X&tf F l/-f > £7!^ 

Lfc^, 4*- F®fg_ttc:7 F l/^'^ h ^j&LiSjsi^-'f ;r>^iA£??oTy- 
[0 0 0 7] 

$ e>ic ±iH©cfce)ic^b^:NMostty-x^.^ f w > iz<&mm.m*m vx 

[0 0 0 8] 
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[0 0 0 9] 

N+S#l£S^y 3>&^-h««^LT«v*<5£fcK:J:y, PM0SGD<£«jE 
[0010] 

[0 0 1 1 ] 
[0 0 12] 

ft o una. tR&m-mnM<D¥m{*m&R&tf!mm=imnm<D*mtommM± 

lit, fifflW- hMJC^ttfc&SSA-rsxgfc, tutE^- h««JtfcW»j^ 
[0013] 

(2) mm?- h«aia:PS!©^«a!"e**#«§©s/y 3>-ea>«^##«* 
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[0014] 

(3) mmtf- #*SS2/U n>iliffl»^JB2/y-9->f F^lcj: y# 
fiK3ti*jKU*>f F^T'&S^ffc^g^ig^&iiLfc., 

[0 0 15] 

(4) |&ffiWSt^M5/y*>f Ki:©«l«T?*)Sl&gB3KU*>f F*3&**&fc<5 
BtrfB^*— hWglc£^T, irjfE#5KHr>y 3>£>Jg|JS#5 0 0A*^2 5 0 0 A 
©«BHT?&».K f&ffiWl»j&^*S/y-fr>f F©l«#5 0 0A*»&2 5 0 OAOi 

[0 0 16] 

( 5 ) ftfS2%jtt&&A3' y ^ ptf # > yxf>i/ U ^>f Ffc b < tt^ V ^ 
[0 0 1 7] 

(6) tergal- F*ffiT?*>6PS!©#msj©#*s©2/y 3>©^«**ar««i 

o 

[0 0 18] 

(7) tfrgW- F*«JC*i«ft&#A"r<5XeH:, >f;*->&A8re&5¥## 
[0 0 19] 

(8) wmf- hmmiz^mwzmA-t snii, ^y^sKs^s/a 

[0 0 2 0] 
[0 0 2 1 ] 

(i o) mmm-mmm&^m&mfctmmmiimmmv^mwmmmt&m 
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[0 0 2 2] 
[0 0 2 3] 

£ -fe & y r -i zs A b tsms&fitt® £ -8? *> b < 12 ;v y 7 >f > T# 

[0 0 24] 

& -fe ;i/ 7 7 9 4 > A b ffiftK^ltfe £ — » b < tt^SP -fe ;i/ 7 7 9 >f > 
A b v NXif & y , %iB%&&^tt& £ % b < li^gu t;V775>f>T'i 

o T v% £ ^**MS«©88Ji*«6 £ b . 
[0 0 2 5] 

d4) wm^-mmm<D^mi^mmmzm^mmm(D^nmi&mm^mm l -t 
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[0 0 2 6] 

(15) mm&mm*M%!ji&m;mmmz ixio^^ixio 18 atoms/cm 3 

[0 0 2 7] 

(16) tRm4&mm*nmm&m<D*mm** &u>t.frmF 2 T*&*). mm 

[0 0 2 8] 
[0 0 2 9] 

(l 8) BtfSam-#*M©^M%i£tS:«i^c^b^-^«M©^#Jt£«c 
[0 0 3 0] 

[|§W©^iS©^M] 
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[0 0 3 1 ] 

Ml (a) jc£^T, P^iftiSioi, n y&M b fc&m^ 2 

OQc m A^ 3 0 Q c m(Z>^M4^iig<Z>¥#&^&lC> N ? a: ;i/ 1 0 2 , 
U 1 X 1 0 11 atoms/cm 2 ^ e> 1X1 0 13 atoms/cm 2 <7) K-XlT'>ft>tA 

u 1000-120 onvm^m — zzmzz vm®,?* 
mwtm zm&v. Locos^tc «fc »; -y j -jv Fffimm 106, mjLte&m&^Aijp 

e> 1 a m^^m-fbl^Sr^bfe^v M0Sh^>yx^-$r^-r<5M^^m 
£l&5feU y-hiH5iI10 5, iitflll 0 nm^f, 1 0 0 nmOjlifl:! 

&W5„ Mmigi o 5^mm-t^>m^h<i>t¥- hmmmi o 5 

J^i-e^lCPM^#^S«l 0 l&tfN?^!/ 1 0 2©^%?g|t$:MlEt-Sfe 

is- V<i*l X 1 O^atoms/cm^JbCDa^T^ofc 

mj&&M. Mitf^ >^Xf> &11 1 O 0 0 At'M t U t>f f - 

f- Mi»P+#^i"Jn> 1 0 7 ±iz-mffl&&m*;V Ki 16 

[0 0 3 2] 

mi (b) PMOSMiSScC^- £ LT1z;i/:7 T ^-f 

X 1 0 19 atoms/cm 3 J^_h©a^*e^Lfe^ NM0SM3£tC:7tf hl/^'X h 1 0 8 

jkZftf- hii5:VX^tbtN+l 0 3, «*fcZV >*fctt«;3R&2/-- h*g#i£ 
<£*J^£ L<&1 X 1 0 19 atoms/cm 3 J^Jb<Z)^T*>f *>&A-t£o 

[0 0 3 3] 

mi (c) IC£V>T, N+l 0 3 &^j£t-&fc*MC7gj£Lfc-7* h 1/2?* M0 
1 0 0 0TC"C^C#^e>gS[^(D^>^'T--;v$:^e>Zli:lCJ: »J, N+l 0 3#7£f& 



fii§E# 2001-3084409 



#2001—204 758 



[0 0 3 4] 

K i^-r >AH^t)^€>^/>^;^ Fi/>f >«3fr&*NM0Si Hi, N?o:;i/M^i 
o 2ic^$^^>^- h«®^«yp+M©#M^'> , ;=i>i o 7-e&s^>> 
>mm.<D?msi l 2 i:^e,^^CM0Si:, 7^-;i/Klfi»Ki o 6 ttf 

[0 0 3 5] 

*^^<Z)^^*O^^tCj:S^-^S6M©PM0Sl 1 2tt, >f- h« 
itt^lJ/Un>T'fe'J, PM0S1 1 F W>Tr&£P+l 04$: 

a£Hr> y n > i o 7 >;t>fKii6i: <z>«jf flHt-e&s *° y -b--r 

^*;wi^t®?-^*;i/i:&£#, ^®^-Y*;i/Mtf>PMOSjc;£^Ttt. L^VNffi 
«JE & W*. «- 0 . 5 VJ^±{C|g^ IT fcaSBfc* 1/ y 2/ a ;i/ FfiMROJBflS 
KM T, j£*BE»*fcft tf<£?ttl**## i: % «rfg {c ^ ^ Q 
[0 0 3 6] 

T> >f- h«H«P+#*gH$/ y i3> i o 7 y K 1 16 t<Dm 

MM&T'&ZtfWJ K«jtT*$>S(DT'NN0Sl 1 3 tf> V-*&tf F U>f 
M¥##««l 0 1 ©tfc*B§m©B8^e>NM0S©^^^;i/««|ji*^-v*;i/i:^ 

[0 0 3 7] 
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& * a < -r & *» ic fffga y - # k v j > ©*^«»t a ^ y * fearffif-r 

[0 0 3 8] 
[0 0 3 9] 

- hm^cy-x&tfKl^^^tfv&Atf;*^^ Zolzirzf-ito&y* h 

[0 0 4 0] 

KHqr&^»&#A*z:i:tt*|<, flg£t*> 1 0 0 0 A^ttJclS^-r, • «3txS3c3t 

-ft^/fc^s/- h«*ft©«^ & 5 0 0 2 5 0 0 A^-tftkmw 

[0 0 4 1] 

Wm^m-f^y* K#SMk gaSTATfr&lftJ^Sitf 2 000 Art* 6600 OAt 
l8fflB#*SilS/y 3>ttaKy-^>f K#£<BT*fcfa-Jff , e*Sfc«>, 
5 0 0 A**e> 2 5 0 0 Afc«<fcoTvx*£fcrt»6i«Sttfttfia'tBi:fcy, 



1 2 
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[0 0 4 2] 

A&zm^Tmwisfctf. PM©nis^7 ^m^mm?- hnm±izm&Lm 

[0 0 4 3] 

xmrnom-ommmizis^x. ?-bmitwmz.PM¥mftmwn o 

[0 04 4] 
[0 0 4 5] 

VRttHHMWEIfflft 1 2 3 ti7-7>/l 2 4 25t 
Ml 2 9 *»&fc*#BEia»l 3 0 fcfr&fcy, A*5gg^l 2 6{Cftt©tffi^ 

[0 0 4 6] 

2r¥, WlcJ«*a»iRiW©VRjcttAA*£E©fi«ffifl;, fim*«*fl:, /hAffi 
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[0 0 4 7] 
[0 0 4 8] 

8> Z> m&tf$>Z> o ^ot3 ©PMOSffi* Jjt^-tf) 1*- -f X £ fcmtCjjf/jNT* # £ #<E =1 

* Mb £ J: 

[0 0 4 9] 
[0 0 5 0] 

Id= (yt* • Cox • W/L)X {(Vgs-Vth)- 1 /2 • Vds} XVds - ( 1 ) j£ 
Id: Kl/>f>t» 

cox-, jf-hmmmmm. 

L : 

Vg s : h • V-X^«ffi 

Vth: L^-HUffi 

Vds: Kl/>f > • y-X^«i± 

[0 0 5 1] 

®^&*f-*>£f\ Vgs^>vds7bVh^<T%+4>^:^VA K^^>,h-r^icii. (1 



1 4 
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[0 0 5 2] 
[0 0 5 3] 

VRJCfc^**»W©»3i*iSJCJ:SP + ^3BfiS/y 3>#S^*- hCMOS 
*3tK:«J:*f!|j&i:LT, ^«£tll|]&£EMNM0S£7 r >f :/y - $/ a >M©NMOS ( 

J^^DMNMOSil^fB) ©V^fc^SE/DS"^*^ EMNMOS. DMNMOS®^ 

[0 0 5 4] 

as v * t nmos %l< i±PMos© if *> e, % t,'mm.tf »sm -e * y , nn&fg tHc ^ttsi 

[0 0 5 5] 

T33< 0 

[0 0 5 6] 

T'feSo 4*- MIttP+#^i/'Jn>l 0 7 fcffi]»j&&«S/y if-f K 1 1 6 £ 
<£?Blt«;^ <&nxK »»||<Z)»*«:tt6.««, $ e>iCPM0S 1 1 2 liT^n ^ 



1 5 
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&*^a^©?iv^ifcJtP- 120fcU y-Xh >%L<teKl^> 

i3«ffi V ^ tf) SWR if (C *f f £ £ & T? & & . 

[0 0 5 7] 

U b vx * t. >f # >a-ASH5tc <fc y 3 IRttK:i&^ittft«&®&flfcJi 
«t»»C«tt&ii:7?Jg/fcS*lS. ffi*Mtt»£©f£iWitt, PM0S1 1 2CDP-1 2 

oco©#»ctt3f:iK%^ LT3tfn>&v*LttB F 2 &fflv*»Sttjj>y h^t'J TSt; 

Wffi©«^e> 1X1 0 16 ~ 1X1 0 18 at<ms/c« 3 g£#«F3; bV^ I^MM 
m<D&WtmiZ. PM0S1 1 2<Z)P+1 0 4©»^fcft^«»4:UT#n>#!V*LM:B 
F 2 &JBV*»Ki*S/- h*g#t£<E<-r 1X1 0 19 atoms/cm 3 J^J:7!,W^ L 

<, NM0S1 1 3<DN+1 0 3<Dm^iZit^m^StLXV i/&V* Ltt«fc*&#V*JRft! 
J±S/- h«tft€:<B< , r«fcft, 1X1 0 19 atoms/cm 3 J£*_t#$J3: LV*. 
[0 0 5 8] 

. 5 itim3^fe»/*m-e*-5. H3 tCfeV^TttPMOS 1 1 2 ©^TflJ^W^^^-fe y h 

^r--xA>f ^r- XT? A*i#*>*fl*I^K:WJBE3^i»S|3&»^»y-^i: KK>© 
M^fctf-y-fey hiltu «^#ft###r«j-ey-;*£ K u>f >^i£btv> 

[0 0 5 9] 
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<SM^«*, ffi=t:*K £ £>k:pmosi l 2tev-;*h 

l 0 4£@BU V-;*£ Fl^>%L<«FU>f ^WC^-h^^-A- 
^yyLT^fetl^tf^V^iJUiP- 12 0 £@BLfcV^»£5Dou ble Diffuse 
d Drain (DDD) J&jgfti £ h 9 > # £ bt V*£ 0 03&C*tbfc 

tt*«,K©i£fWg#tf- Mii:t-;t7«yyLT^y, ^<z>#PMOS©mf^Bf <£> 

jfMVamm&i&wcmit. pmosi i 2©p-i 2o<Dm^Kit^umt.vx^uy 
^v^L^iBF 2 s:fflv^^gs^i^y h^r^u r&tfW£E©«^e) ixio 16 ~ix 

1 0 18 atoms/cm 3 g,g;tf#F;i; bV^ l^illllCltlll PMOS 1 1 2<DP + 
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, 1X1 0 19 atoms/cm 3 J^JL7bWt 
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* LVa d i«^»&%ii^©i£ffcJi&. PM0S1 1 2©P+ 10 4 (Dm^izit^m^m 
LT#nyte^Ll$BF 2 %:m^mmi**s- Ymti : kte<'1rZ>t=.&>. lxi o 19 ato 
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L<, NM0S1 1 3 <Z)N+ 1 0 3 <Dm^\Z\t^Umt. LTD >JBiV*LI±»fc3K 
£ffiV^Mte:>- h«mS:(E<-rSfe«), 1X1 O^atoms/cm^Jitf^i; LV* 
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tc j: y a 7 * - v > x ©is v n ¥&ft$£fi & b& •? z z. t % -asm -e $> z . 

3t © SIR £ ffi * t> *ff c> £ v * o £ Jfc U *B 2* "e& & „ 
[0 0 6 8] 

[0 0 6 9] 

n**¥#fl^g©§£g#&{C;J3V^ CM0S<Z)>5f- h«M(7)#«M$:NM0S, PM0S£ 

%>Kipa!#isii2/y3>i:isia^M2/y^>f F©M«i£-e&5PM>Ky-9->f f 

*t«t«»©/h £ v>?jf:^ fc&x. £ «>i«)Tj| v>ifi&#?- -v * ;i/ £ y ^ * ;i/ 

£ ic «fc y iSitlMK iffM&ffctfHTfg Sibtc, NM0Stcfcv^«>f- h«H 
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